Effects of antiepileptic drugs on mRNA levels of BDNF and NT-3 and cell neogenesis in the developing rat brain.
Epilepsy is a common neurological disorder that occurs more frequently in childhood than in adulthood. Antiepileptic drugs (AEDs) which are used to treat seizures in pregnant women, infants, and young children may cause cognitive impairment or other uncertain injury. However, the exact mechanisms responsible for adverse effects of AEDs in the developing brain are still not clear. In the present study, we investigate the effects of AEDs on mRNA levels of brain-derived neurotrophic factor (BDNF) and neurotrophin-3 (NT-3), cell neogenesis and mossy fiber sprouting (MFS) in the developing rat brain. Long-term treatment with Phenobarbital (40mg/kg), valproate (100mg/kg) and topiramate (40mg/kg) reduces BDNF and NT-3 mRNA expression in the developing brain, while lamotrigine reduces mRNA expression only at high dose level (80mg/kg). Cell neogenesis only increases in the rats treated with valproate and lamotrigine. And no differences are observed between the control group and the AEDs-treated groups in the Timm scores of the CA3 region and supragranular region. Our findings present some possible mechanisms to explain why different AEDs cause different cognitive impairment.